The idiopathic dilated cardiomyopathy (IDMC) is a disease of the cardiac muscle characterized by systolic dilation and/or dysfunction of one or both ventricles, symptoms of congestive heart failure and risk of early death. Several studies in animal models and in humans have supported the hypothesis of the viral infection as initial event in the immunopathogenesis of the ventricular dilation. The objective of this study was to correlate the presence of hepatitis C virus chronic infection and idiopathic dilated cardiomyopathy, comparing samples of cases with IDCM with paired controls with Chagas-type specific dilated cardiomyopathy and ischemic-type specific dilated cardiomyopathy. Only 2.9% (1/34) of IDCM patients were HCV carriers, which strongly argue against this hypothesis. Therefore, based on our results, there is no justification for investigating HCV in patients with idiopathic dilated cardiomyopathy diagnosis.
Cardiomyopathies are defined as myocardium diseases associated with alteration in the cardiac function. Cardiomyopathies are classified into dilated cardiomyopathy, hypertrophic cardiomyopathy, restrictive cardiomyopathy and arrhythmogenic right ventricular dysplasia [1] . The idiopathic dilated cardiomyopathy (IDNC) is a disease of the cardiac muscle characterized by systolic dilation and/or dysfunction of one or both ventricles, frequently presenting symptoms of congestive heart failure and risk of early death [2, 3] . Among the dilated cardiomyopathies, the IDCM has been reported as the one presenting the highest frequency, followed by viral myocarditis and coronary arterial disease with 46.5%, 12% and 11%, respectively [4] . In Brazil, the IDCM is an unusual cause of CHF [5] , but an important cause of CHF in developed countries, involving 25% of all patients with this syndrome [6] .
The myocarditis is frequently related to the IDCM pathogenesis [7] and the infectious agents, especially viral agents, are the most important causes. The enteroviruses and the Coxsakie B3 and B4 viruses are the most widely related with myocarditis. Recently, other viral agents have emerged in the myocarditis pathogenesis, among them, the hepatitis C virus has been more frequently described in Japan. The first work that analyzed the presence of the viral RNA in the myocardium of patients with dilated cardiomyopathy (IDCM) was published in 1995 in Japan and reported that 6/36 (16.7%) of patients were HCV infected, while this virus was found in the serum of only 1 out of 40 patients (2.5%, p<0.05) from the control group composed of patients with ischemic cardiopathy [8] . Other studies involving the same group demonstrated similar relation between HCV and dilated cardiomyopathy, particularly the IDCM [9] . Despite the favorable evidences of the HCV participation in the genesis of cardiomyopathies and myocarditis, the literature presents opposite data. These data support the necessity of a careful evaluation due to the possibility of false positives using the PCR technique in these studies and also the detection of RNA of the HCV is due to infected lymphocytes actively infiltrating the myocardium in the myocarditis process rather than the direct myocytes infection [10] .
However, the etiological role of the HCV in the idiopathic dilated cardiomyopathy remains controversial, justifying the performance of new studies in relation to this subject with the objective of investigating if regional factors are influencing this association.
The objective of this study was to evaluate the prevalence of HCV infection among patients with dilated myocardiopathy as well as the existence of association between HCV and idiopathic dilated cardiomyopathy.
Materials and Methods
In the period from January 2002 to July 2004, all patients with idiopathic dilated cardiomyopathy were identified through the active search of data from all patients enrolled in the Edgard Santos General Hospital cardiomyopathy clinics.
The idiopathic dilated cardiomyopathy was identified as the dilated cardiomyopathy presenting no specific etiological cause -negative serology for Chagas' heart disease, patients older than 45 years of age and with coronary angiographic study with no obstruction above 50%, patient should not have been submitted to chemotherapy for neoplasia, present no history of alcoholism and absence of arterial hypertension degrees II or III according to classification proposed by the VI "Joint International Committee" for the diagnosis and treatment of arterial hypertension.
Concomitantly, we have selected individuals attended in the hospital with no history of alcoholism, ischemic cardiopathy, systemic arterial hypertension degrees II and III, not submitted to chemotherapy treatment nor with positive serology for Chagas heart disease as the control group of patients with ischemic cardiopathy.
The control group with Chagas heart disease was selected through serology with the ELISA test with the exclusion of other conditions that could lead to idiopathic dilated cardiomyopathy. Patients from the group mentioned above and with coronary disease had clinical and angiographic corroboration of their cardiopathy.
The anti-HCV was determined by Elisa tests using commercial Kits from Roche (Basel, Switzerland). The HCV-RNA was performed using Amplicor from Roche (Basel, Switzerland).
Once the HCV infection was used as dependent variable, two methods were used for the HCV infection investigation: serological analysis and viral RNA research (in case of positive serology). Gender, age, cardiomyopathy etiology, functional class, time of disease and the echodopplercardiographic parameters were analyzed as independent variables.
Statistical Analysis and Ethic Aspects
The Chi-square and Fisher exact tests were used to compare proportions and the t-Student test was used to compare averages between groups. All analyses were performed through the SPSS program (Statistical Package of Social Sciences) version 9.0. All hypotheses tests were bicaudal with p value lower than 0.05, indicating statistical significance.
This research project was sent for appreciation and received approval from the Ethics Commission of the Professor Edgard Santos General Hospital. During the data collection, all procedures were explained to patients who signed the consent term in order to participate in this study.
Results
One hundred and five patients were studied, among them 34 with idiopathic dilated cardiomyopathy diagnosis, 32 with ischemic cardiomyopathy and 39 with cardiomyopathy due to Chagas heart disease. The age ranged from 20 to 77 years (average age of 46 years) and the male gender was the most frequent ( Table 1) .
The majority of patients from the three groups were composed of retired individuals who denied past of sexually transmissible disease. All patients reported the absence of past hepatitis, not having shared syringes or used glass syringes, no past of blood transfusion, absence of family hepatic disease and no past work in health services (Table 1) . In relation to medications used, most patients from all groups were making use of angiotensin-converting enzyme inhibitors (ACEI), digital and diuretic. Beta-blockers were used by most components of the idiopathic and ischemic groups (64.7% and 68.8%, respectively) and used by only 12.8% of components of the Chagas heart disease group ( Table 2) .
The clinical data in relation to the functional class were homogeneous between groups, and most patients presented functional class I or II. A variation between groups was observed in relation to the time of cardiovascular symptoms, which was longer in the Chagas heart disease group (Table 2) . No significant differences were observed in the echocardiographic data in relation to the ejection fraction and diastolic diameter of the left ventricle in all groups. However, the alterations on the ventricular kinetics were higher in the ischemic group (Table 2) .
With regard to the anti-HCV serological data, only 1/34 (2.9%) of patients with IDMC presented positive result. All other patients had negative results for anti-HCV and HCV-RNA. No one were either positive for HBsAg ( Table 2) .
The patient who presented positive anti-HCV serology was male, 45 years old, caucasian, in FC I/IV NYHA, presented ejection fraction through the Simpson method of 12% and shortening fraction of 13.04% with diastolic diameter of 69 mm, final systolic diameter of 60 mM and restrictive-type diastolic standard (evidencing severe involvement of the left ventricle). This patient had no evidence of possible origin of the exposure to HCV.
Discussion
The hypothesis that viral infections are related to cardiomyopathies is based on studies that used techniques and methods of molecular biology [11] . Some studies support that viral infections would be related to the development of myocarditis and idiopathic dilated cardiomyopathy (IDCM), suggesting that the IDCM would be a result of a previous subclinical myocarditis. The viral infection has also been related with restrictive cardiomyopathy, as demonstrated by Tschope, Bock C-T et al. in study with 70 patients that showed strong association between parvovirus B19 and isolated left ventricular diastolic dysfunction [12] .
Besides enterovirus, that has so far been the infectious agent most accepted as etiological factor of the myocarditis and IDCM, there is a wide variety of other viruses being considered as etiological agents [13] . Kuhl Uwe et al. in other study performed in Germany, analyzed samples of endocardial biopsies of 245 patients presenting systolic dysfunction detected through echocardiogram. Viral genome was found in 165 out of the 245 patients (67.4%); 126 of them (51.4%) with parvovirus B19, 53 (21.6%) with human herpes virus-6, 23 (9.4%) with enterovirus and in lower percentage adenovirus, Epstein Barr virus and cytomegalovirus. In 45 patients (27.3%), multiple viral infections were found, suggesting that this infection may play a role in the IDCM pathogenesis far more frequent than the expected so far [14] .
Some studies suggest association between HCV and IDCM. Matsumori et al demonstrated anti-HCV antibodies in the serum of 6/36 patients (16.7%) with IDCM and thus, suggested that the hepatitis C virus (HCV) would be contributing for its development [10] . Similarly, Okabe et al studied the association between HCV infection and active chronic myocarditis, a variant form of myocarditis characterized by numerous lymphocyte agglomerates and myocardial cell lesion in 3 patients [9] . Table 1 . Demographic characteristics and exposition to hepatitis C virus in patients with heart failure of different etiologies (idiopathic, ischemic and Chagas heart disease)
Using the genomic analysis for the detection of RNA of the HCV, these authors concluded that the HCV might replicate in the myocardial tissue and thus, contribute for the development of the chronic myocarditis [9, 10] . In another study involving individuals with hypertrophic cardiomyopathy, which is a disease associated with a genetic alteration, the RNA of the HCV was also found in the myocardial tissue of 3 patients [8] .
Despite these studies [8] [9] [10] , there is no agreement that the hepatitis C virus could effectively replicate in the myocardium or that it could be related to the IDCM pathogenesis. A reasonable explanation for the detection of the viral genome in the myocardial cells is that the RNA amplification may simply be reflecting the presence of viral material of infected neighbor cells or plasma. Thus, all patients with IDCM reported so far, in which the RNA of the HCV was identified in the myocardium, were also positive for RNA of the HCV in the serum. These patients usually have several hospitalizations with invasive procedures, so they are particularly exposed to nosocomial HCV transmission. In addition, the HCV replication in the myocardium can only be verified through other laboratorial techniques such as in situ hybridization [10] . Moreover, the negative helix of the RNA should be found in order to certify the replicating status. Corroborating these data, Dalekos and colleagues found no patient with chronic HCV infection with clinical or subclinical signs of IDCM based on anamnesis or laboratorial data and yet, none of the patients with dilated cardiomyopathy diagnosis was positive for anti-HCV or viral antibody in the test for the detection of RNA of the HCV [15] . These results are in agreement with ours, although there were markable methodological differences between both studies.
In our study, 105 patients with diagnosis of idiopathic dilated cardiomyopathy, ischemic cardiomyopathy and cardiomyopathy due to Chagas heart disease were enrolled. We found no evidence supporting any association between HCV infection and the IDCM development. Although the development of the dilated cardiomyopathy due to HCVinduced myocarditis cannot be definitely excluded by studies that analyzed blood samples only, the absence of viral markers in these patients tends to reject this hypothesis at least in our population.
A reasonable explanation for the discrepancy of our findings when compared with those reported by Japanese researchers would be the prevalence of HCV infection in this population, where most part of the studies was conducted. On the other hand, evolutive clinical forms distinct from the HCV infection were described in different countries and interestingly, more severe forms were observed in Japan [16] . Data collected from blood donations in Brazil revealed a positive index of 1.2% [17] , while the same research involving Japanese blood donors revealed a prevalence of 1.65% in individuals from 45 to 49 years of age and of 2.41% in those between 55 and 59 years old (information from the Japanese Blood Donation Center, 1990). The contrasting results may be explained, at least in part, by regional particularities. Moreover, the HCV extra-hepatic manifestations are a result of the interaction between the host and the virus, where the host genetics background may play important role.
The sample of patients with idiopathic dilated cardiomyopathy in the present work was composed of the entire population of patients enrolled in the HUPES (University Hospital of Bahia, Brazil) cardiomyopathy clinics; therefore, there is no possibility of extracting a subsample from the studied population. These patients were well investigated for other etiologies such as hypertensive and especially ischemic (most patients presented ischemic tests and coronary angiography that did not demonstrate myocardial ischemia of possible atherosclerotic etiology); therefore, with a very probable diagnosis of idiopathic dilated cardiomyopathy. The control group composed of patients with ischemic-type dilated cardiomyopathy was selected due to the high number of invasive procedures conducted in these patients, thus representing a high exposure to HCV. The control group composed of patients with Chagas-type dilated cardiomyopathy was also selected due to the infectious component of a specific agent (Trypanosome cruzi) in the cardiomyopathy physiopathology.
Conclusion
The present study does not establish association between HCV infection and idiopathic dilated cardiomyopathy. Therefore, there is no justification for routine investigation of HCV in patients with idiopathic dilated cardiomyopathy. We consider, however, that this point is not fully clear and deserve further case-control studies with large number of patients.
